Accuracy of Veterans Affairs Databases for Diagnoses of Chronic Diseases by Singh, Jasvinder A.
VOLUME 6: NO. 4 OCTOBER 2009
Accuracy of Veterans Affairs Databases for 
Diagnoses of Chronic Diseases
ORIGINAL RESEARCH
Suggested citation for this article: Singh JA. Accuracy of 
Veterans Affairs databases for diagnoses of chronic dis-
eases. Prev Chronic Dis 2009;6(4). http://www.cdc.gov/pcd/
issues/2009/oct/08_0263.htm. Accessed [date].
PEER REVIEWED
Abstract
 
Introduction
Epidemiologic  studies  usually  use  database  diagnoses 
or patient self-report to identify disease cohorts, but no 
previous research has examined the extent to which self-
report of chronic disease agrees with database diagnoses 
in a Veterans Affairs (VA) health care setting.
 
Methods
All veterans who had a medical care visit from October 
1, 1996, through May 31, 1998, at any of the Veterans 
Integrated  Service  Network  13  facilities  were  surveyed 
about  physician  diagnosis  of  chronic  obstructive  pul-
monary  disease  (COPD)/asthma,  depression,  diabetes, 
and  heart  disease.  Four  administrative  case  definitions 
(data  from  VA  databases)  consisting  of  combinations  of 
International Classification of Diseases, Ninth Revision, 
codes and disease-specific medication data were compared 
with self-report of each disease to assess sensitivity, speci-
ficity, positive and negative predictive values, area under 
receiver operating characteristics curve, and κ statistic.
 
Results
Sensitivity for administrative definitions compared with 
self-report  of  physician  diagnosis  was  24%  to  54%  for 
COPD/asthma, 25% to 47% for depression, 27% to 59% 
for heart disease, and 64% to 78% for diabetes. Specificity 
was 88% to 100% for all diseases. The κ statistic showed 
fair agreement for COPD/asthma, depression, and heart 
disease and substantial agreement for diabetes.
 
Conclusion
Diagnoses  identified  from  databases  agree  with  self-
report for diabetes but not COPD/asthma, depression, or 
heart disease in a VA health care setting.
Introduction
 
Large epidemiologic or health services studies usually 
resort to using administrative or clinical databases (eg, 
Medicare,  Medicaid,  Veterans  Affairs,  health  mainte-
nance organizations) or patient self-report (eg, data from 
the Behavioral Risk Factor Surveillance System) for case 
detection. Few studies, however, have examined the extent 
to which self-reported diagnoses agree with those obtained 
from databases. Self-reported diagnoses have good agree-
ment with those obtained from databases for hypertension 
(1) and diabetes (2), but self-reported (3-8) and database-
derived (9,10) data have variable rates of agreement with 
diagnoses obtained from medical records review and phys-
ical  examination.  Two  studies  that  combined  diagnoses 
from databases with prescription information found that 
the combination was more accurate than either method 
alone for hypertension (1) and diabetes (11).
 
The  Veterans  Health  Administration  is  the  largest 
integrated health care system in the United States. One 
Veterans  Affairs  (VA)  study  compared  diagnostic  accu-
racy in veterans with serious mental illness and found 
that they are less aware of comorbidities (12), but to my 
knowledge, no previous study has examined the extent 
to  which  self-report  of  chronic  diseases  agrees  with 
diagnoses  from  databases  in  a  VA  health  care  setting. 
Veterans are sicker and have more comorbidites than do   
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age-matched Americans in general (13), and since comor-
bidity is associated with less accuracy of self-report (4), 
rates of agreement may be lower and predictors different 
in a veteran cohort than in the general population. In the 
general population, younger age, better cognition, more 
education,  less  comorbidity,  female  sex,  being  married, 
and more frequent use of medical services are associated 
with more accurate self-report (4,5,7,14-16). Alternatively, 
a small social network, major depression, recent alcohol 
abuse, and serious mental illness are associated with less 
accurate self-report (6,12).
 
In a study of quality of life of veterans receiving health 
care in Veterans Integrated Service Network 13 (VISN-
13),  data  were  collected  regarding  patient  self-report  of 
chronic  diseases,  administrative  diagnoses,  and  use  of 
medications (17). These data were used to examine the 
extent to which patient self-report of physician diagnosis 
agrees with data obtained from administrative databases 
and whether patient demographic, clinical, or functional 
parameters affect the agreement.
Methods
Veterans’ Quality of Life Study
 
The Veterans’ Quality of Life Study was a cohort study 
of  all  veterans  who  received  inpatient  or  outpatient 
health care at any of the VISN-13 facilities (covering all of 
Minnesota, North Dakota, and South Dakota and selected 
counties  in  Iowa,  Nebraska,  Wisconsin,  and  Wyoming) 
from October 1, 1996, through May 31, 1998, and had a 
valid mailing address (17). This cohort of veterans was 
mailed a survey, and a repeat mailing was sent to non-
responders. The survey response rate was 58% (40,508 of 
70,334 eligible veterans).
 
The survey included questions regarding 1) self-report 
of  physician  diagnosis  of  chronic  conditions,  including 
chronic obstructive pulmonary disease (COPD) or asthma, 
depression,  diabetes,  heart  disease,  hypertension,  and 
arthritis; 2) demographic information, including sex, edu-
cation level, and race/ethnicity; 3) smoking status; and 4) 
functional limitation as assessed by limitation of activities 
of daily living, such as bathing, dressing, eating, getting in 
and out of a chair, walking, and using the bathroom (18). 
The survey also included the SF-36V (Short Form Health 
Survey for Veterans) (19), which consists of 8 subscales: 
physical  functioning,  bodily  pain,  general  health,  vital-
ity, mental health, social functioning, role emotional, and 
role physical (role limitations due to emotional or physical 
problems, respectively). Physical and mental component 
summary  scores  of  SF-36V  were  generated  from  the  8 
subscales, standardized to the US population, and norm-
based; possible values ranged from 0 to 100, and higher 
scores corresponded to better health.
 
Prospective and retrospective cohort data were obtained 
for the year before and the year after the survey from the 
Patient  Treatment  File  and  the  Outpatient  Clinic  data 
sets  in  the  VA  administrative  databases  at  the  Austin 
Automation Center in Austin, Texas. These data are reli-
able  for  demographic  characteristics  and  most  common 
diagnoses (20) and valid for specific diagnoses (9,10). Data 
extracted  included  demographics  (age,  marital  status, 
employment  status,  and  percentage  service  connection) 
and  health  care  use.  A  veteran  is  considered  “service 
connected” if he or she has disabilities resulting from or 
beginning during active military duty, and veterans with 
a service connection of 50% or higher get priority access to 
VA care. Data regarding number of inpatient hospitaliza-
tions and outpatient visits in primary care, specialty medi-
cal care, surgical care, and mental health were extracted 
and categorized according to stop codes.
Validation study
 
In addition to the above data, for this study International 
Classification of Diseases, Ninth Revision (ICD-9), codes 
and  prescription  data  for  4  self-reported  comorbidities 
(COPD/asthma, depression, diabetes, and heart disease), 
and Current Procedural Terminology codes for percuta-
neous  transluminal  coronary  angioplasty  and  coronary 
artery  bypass  grafting  only  for  heart  disease,  were 
extracted from each facility for the 2-year period, includ-
ing the year before and the year after the survey (Table 
1).  The  pharmacy  database  (VISN-13  Veterans  Health 
Information Systems and Technology Architecture) was 
searched for 2 or more refills of the prescriptions specific 
to each condition that were available in the VA pharmacy 
during the 2-year period of this search. Only disease-spe-
cific medications were searched rather than all medica-
tions, since this strategy was intended to be specific (and 
not sensitive) for case detection. From the pharmacy and 
ICD-9  code  information,  the  following  4  database  case 
definitions  were  formulated  for  each  disease  and  com-
pared with self-report of physician diagnosis: ICD-9 code, VOLUME 6: NO. 4
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medication use, ICD code or medication use, and ICD-9 
code and medication use.
Statistical analyses
 
The accuracy of various administrative database case 
definitions was calculated for each disease by comparing 
them with patient self-report of physician diagnosis for 
each condition. The agreement between database case def-
initions and self-report was assessed by calculating the κ 
statistic (21). The measures of accuracy included sensitiv-
ity, specificity, positive and negative predictive values, and 
area under the receiver operating characteristics curve. 
Sensitivity analyses were performed by considering the 4 
administrative case definitions for the year before the sur-
vey or the 2-year period including 1 year before and 1 year 
after the survey. Sensitivity was defined as the fraction of 
patients who reported physician diagnosis of a condition 
that was correctly identified as positive for that condition 
by each administrative database case definition (ICD only, 
medication only, ICD or medication, ICD and medication). 
Specificity was defined as the fraction of those who did not 
report diagnosis of a condition that was correctly identi-
fied as negative for the condition by each database case 
definition.  Positive  (or  negative)  predictive  values  were 
the fraction of cases with positive (or negative) data defi-
nitions (those with both self-reported physician diagnosis 
and the case definition or with neither) among all patients 
with (or without) data definition. Results are presented for 
the definitions that included the 1-year period (before the 
survey), since they did not differ substantially from those 
that included the 2-year period.
 
Multivariable  logistic  regression  analyses  were  per-
formed to determine the factors significantly associated 
with  disagreement  between  self-report  and  administra-
tive database definition for various chronic diseases. To 
avoid multiple analyses, the database case definition of 
ICD-9 code in the year before the survey was used. This 
definition was chosen for multiple reasons: 1) ICD-9 code 
is frequently used for case detection in large epidemiologic 
studies, 2) ICD-9 code is easy to extract from most large 
databases, and 3) this administrative case definition was 
associated with the most agreement (highest κ statistic) 
with  the  self-report  case  definition  in  most  instances. 
The year before the survey was chosen for the definition 
because patients can report a disease only if they were told 
of the diagnosis by their physician before the survey (and 
not after the survey). Various predictor factors that were 
modeled in these regression analyses included demograph-
ics; clinical measures; health care use, access, and eligibil-
ity measures; and health and functional status. For the 
purpose of analysis, outpatient visits, physical component 
summary, and mental component summary scores were 
divided into tertiles. All participants were included in the 
main  logistic  regression  analysis,  and  differences  were 
considered significant at P < .05.
Results
 
Participants  with  various  conditions  had  similar  out-
patient and inpatient use (Table 2). More patients with 
depression reported at least 1 mental health visit, service 
connection,  and  unemployment  than  did  patients  with 
other conditions. Smoking was more prevalent in patients 
with COPD/asthma and depression than in patients with 
diabetes or heart disease.
 
Fair-to-moderate agreement for COPD/asthma, depres-
sion,  and  heart  disease  and  substantial  agreement  for 
diabetes were found (Table 3). In general, κ statistics were 
the highest when the most inclusive administrative case 
definition was examined (either ICD-9 code or medication 
use) and lowest when the strictest definition was consid-
ered (both ICD-9 code and medication use). κ statistics 
were similar when administrative data definitions during 
a 2-year period were considered rather than the prior year 
(data not shown).
 
Sensitivity  and  negative  predictive  value  were  high-
est for the administrative case definition of ICD-9 code 
or medication use, and specificity and positive predictive 
value were highest for the administrative case definition 
of ICD-9 code and medication use (Table 3). For example, 
for diabetes, the sensitivity and positive predictive values 
were, respectively, 76% and 91% for the ICD-9 code defini-
tion (most sensitive definition), which implies that 76% 
of  patients  who  reported  physician-diagnosed  diabetes 
had an ICD-9 code for it, and 91% of those with an ICD-9 
code for diabetes could correctly identify their diagnosis. 
Similarly, the specificity and positive predictive values of 
100% and 98% for ICD-9 code and medication use defini-
tion for diabetes (most specific definition) indicates that 
all patients who reported absence of physician-diagnosed 
diabetes lacked an ICD-9 code and diabetes medication 
prescription for it and that 98% of those who did not have 
an ICD-9 code or diabetes medication prescription could VOLUME 6: NO. 4
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correctly  identify  the  absence  of  a  diabetes  diagnosis. 
Results were similar when administrative data definitions 
during a 2-year period were considered instead of the 1-
year period (data not shown).
 
Lower number of outpatient visits, higher number of 
comorbidities,  and  lower  physical  component  summary 
score were associated with higher odds of disagreement 
for  most  chronic  diseases  (Table  4).  Some  factors  had 
opposite  effects  on  disagreement  in  different  diseases; 
older age, for example, was associated with 10% to 20% 
lower odds of disagreement for diagnosis of depression but 
90% to 190% higher odds of disagreement for diagnosis of 
heart disease. Sex was not associated with disagreement 
between self-report and administrative database defini-
tions for any disease.
Discussion
 
This study of elderly veterans in VISN-13 found fair-
to-moderate  agreement  between  administrative  defini-
tions and self-report of COPD/asthma, heart disease, and 
depression and substantial agreement for diabetes. High 
κ and positive predictive values for administrative data-
base  definitions  versus  self-report  for  diabetes  confirm 
similar earlier findings of κ 0.70 to 0.93 (3,22-28) and posi-
tive predictive value of 77% to 94% (3,23,29). The present 
study extends these findings to VA databases. This study 
differs slightly from previous studies in terms of compari-
son of self-report to databases in this study versus medi-
cal chart documentation (3,22,24) or physical examination 
findings (23). The study most similar in design to this 
one (2) found κ of 0.81 between Medicaid claims data and 
self-reported diabetes in a sample of 2,154 adult Medicaid 
recipients in Oregon (2).
 
The finding of a much higher level of agreement between 
self-report and administrative database diagnosis of dia-
betes as compared with COPD/asthma, depression, and 
heart disease confirms similar previous findings in heart 
disease (3,23,28), COPD (28), and depression (23). It also 
supports  the  assertion  that  if  a  disease  is  conceptually 
clear (for example, diabetes), severe, or persistent, it is 
easily communicated by the doctor to the patient (23). In 
addition, ambiguity of some survey questions, differences 
in patient knowledge and perception by disease, and speci-
ficity of medications for particular diseases may have con-
tributed to differences in level of agreement. For example, 
the question regarding heart disease asked patients about 
“myocardial  infarction,  heart  attack,  or  heart  problems 
including angina,” which may not be as easily understood 
by patients as the question about diabetes.
 
That  higher  number  of  comorbidities  and  older  age 
increased  discrepancy  (decreased  κ)  between  self-report 
and  database  diagnoses  confirmed  an  earlier  finding  of 
lower  κ  between  self-report  and  medical  records–based 
algorithms  in  women  aged  65  years  or  older  (4),  in  a 
random  sample  of  Olmsted  County  residents  (30),  and 
in a representative sample of Finnish residents aged 45 
to 73 years (3) and is in contrast to findings in a study 
of patients with end-stage renal disease (28). The stud-
ies differ in that self-report was compared with database 
diagnoses in this study and with medical records-based 
algorithms (4) or physician diagnosis and medical record 
(3,28,30) in the other studies.
 
Findings  of  more  disagreement  in  nonwhite  and  less 
educated  patients  confirm  similar  findings  (8).  Lower 
physical  or  mental  health  status  and  being  nonwhite 
were  associated  with  higher  odds  of  disagreement  for 
the chronic conditions. This finding may be secondary to 
increased recall bias in these groups. For COPD/asthma, 
being a smoker was associated with 60% higher odds of 
disagreement, which may be secondary to underreporting 
of COPD/asthma by smokers because of denial or over-
documentation of COPD/asthma diagnosis by physicians.
 
More physician visits are associated with more disagree-
ment between self-report and medical record evidence for 
cardiovascular diseases (3). In the present study, increased 
outpatient use was associated with lower discordance for 
heart disease, which may be secondary to more effective 
patient-physician communication.
 
This  study  has  several  limitations.  The  nonresponse 
bias and cohort characteristics (elderly veterans, predomi-
nantly  male  and  white)  may  limit  the  generalizability. 
However,  these  data  should  be  useful  to  VA  epidemi-
ologists  who  use  computerized  databases.  Shortcomings 
in the questionnaire design may also have influenced the 
level of agreement, as previously described (24). On the 
other hand, use of more specific questions (such as asking 
about coronary artery disease) may lead to even more dis-
agreement because lay people may not be familiar with the 
vocabulary. For epidemiologic studies, neither self-report 
nor diagnosis from databases are standards, but they are VOLUME 6: NO. 4
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the  most  common  methods  for  identifying  cohorts.  The 
validity was examined in only 1 VISN of the VA system 
and may not reflect coding practices for the entire VA. 
Since the data are more than 10 years old, some codes or 
coding practices may have changed or VA data sets may 
be more complete or accurate now. Finally, patients who 
participated in this study may have been different from 
the general VA population, which would introduce selec-
tion bias.
 
This study also has several strengths. The sample was 
large,  and  results  were  robust  across  database  defini-
tions, including various combinations of ICD-9 codes and 
prescription of disease-specific medication. The self-report 
definition in this study is, in fact, self-report of physician 
diagnosis, which is more accurate than self-report alone.
 
These  findings  also  have  clinical  implications.  The 
finding that 89% to 91% of elderly veterans with COPD/
asthma, depression, or heart disease who are being treat-
ed for the condition (ICD-9 code plus medication) could 
identify their diagnosis implies that these veterans can 
be identified without accessing medical records and could 
be targeted for interventions at a community level, such 
as education on self-management, healthy lifestyles, and 
exercise and other nonpharmacologic interventions. These 
interventions may be even more relevant for patients with 
diabetes (exercise, weight reduction, foot care, and self-
monitoring), since 98% can identify their disease.
 
In summary, agreement between self-report of physician 
diagnosis and database diagnoses differs by the diagnosis. 
Agreement is fair to moderate for COPD/asthma, heart 
disease, and depression and substantial for diabetes. The 
effect of patient demographic, clinical, health care use, and 
access  measures  underscores  the  limitation  of  common 
approaches  that  use  patient  self-report  or  administra-
tive databases to identify disease cohorts. Further stud-
ies should develop algorithms to improve the methods of 
patient cohort selection.
Acknowledgments
 
Grant support was provided by the VA Upper Midwest 
Veterans Network (VISN-13). I thank Sean Nugent and 
Ann Bangerter of the Minneapolis VA’s Center for Chronic 
Disease Outcomes Research for extracting data for this 
database.
Author Information
 
Corresponding Author: Jasvinder A. Singh, MD, MPH, 
Minneapolis VA Medical Center (111R), One Veteran’s Dr, 
Minneapolis, MN 55417. Telephone: 612-467-4195. E-mail: 
Jasvinder.md@gmail.com. Dr Singh is affiliated with the 
University of Minnesota, Minneapolis, Minnesota, and the 
Mayo Clinic School of Medicine, Rochester, Minnesota.
References
 1.  Quam  L,  Ellis  LB,  Venus  P,  Clouse  J,  Taylor  CG, 
Leatherman  S.  Using  claims  data  for  epidemiologic 
research. The concordance of claims-based criteria with 
the medical record and patient survey for identifying a 
hypertensive population. Med Care 1993;31:498-507.
 2.  Ngo DL, Marshall LM, Howard RN, Woodward JA, 
Southwick  K,  Hedberg  K.  Agreement  between  self-
reported  information  and  medical  claims  data  on 
diagnosed diabetes in Oregon’s Medicaid population. J 
Public Health Manag Pract 2003;9:542-4.
 3.  Haapanen N, Miilunpalo S, Pasanen M, Oja P, Vuori 
I. Agreement between questionnaire data and medi-
cal  records  of  chronic  diseases  in  middle-aged  and 
elderly  Finnish  men  and  women.  Am  J  Epidemiol 
1997;145:762-9.
 4.  Simpson CF, Boyd CM, Carlson MC, Griswold ME, 
Guralnik  JM,  Fried  LP.  Agreement  between  self-
report of disease diagnoses and medical record vali-
dation in disabled older women: factors that modify 
agreement. J Am Geriatr Soc 2004;52:123-7.
 5.  Colditz  GA,  Martin  P,  Stampfer  MJ,  Willett  WC, 
Sampson L, Rosner B, et al. Validation of question-
naire  information  on  risk  factors  and  disease  out-
comes in a prospective cohort study of women. Am J 
Epidemiol 1986;123:894-900.
 6.  Horwitz SM, Prados-Torres A, Singer B, Bruce ML. 
The  influence  of  psychological  and  social  factors 
on  accuracy  of  self-reported  blood  pressure.  J  Clin 
Epidemiol 1997;50:411-8.
 7.  Kehoe R, Wu SY, Leske MC, Chylack LT Jr. Comparing 
self-reported and physician-reported medical history. 
Am J Epidemiol 1994;139:813-8.
 8.  Linet MS, Harlow SD, McLaughlin JK, McCaffrey LD. 
A comparison of interview data and medical records 
for previous medical conditions and surgery. J Clin 
Epidemiol 1989;42:1207-13.
 9.  Szeto  HC,  Coleman  RK,  Gholami  P,  Hoffman  BB, VOLUME 6: NO. 4
OCTOBER 2009
6  Centers for Disease Control and Prevention • www.cdc.gov/pcd/issues/2009/oct/08_0263.htm
The opinions expressed by authors contributing to this journal do not necessarily reflect the opinions of the US Department of Health and Human Services, the 
Public Health Service, the Centers for Disease Control and Prevention, or the authors’ affiliated institutions. Use of trade names is for identification only and 
does not imply endorsement by any of the groups named above.
Goldstein  MK.  Accuracy  of  computerized  outpatient 
diagnoses  in  a  Veterans  Affairs  general  medicine 
clinic. Am J Manag Care 2002;8:37-43.
10. Petersen LA, Wright S, Normand SL, Daley J. Positive 
predictive value of the diagnosis of acute myocardial 
infarction in an administrative database. J Gen Intern 
Med 1999;14:555-8.
11. Miller  DR,  Safford  MM,  Pogach  LM.  Who  has  dia-
betes?  Best  estimates  of  diabetes  prevalence  in  the 
Department of Veterans Affairs based on computer-
ized  patient  data.  Diabetes  Care  2004;27(Suppl  2):
B10-21.
12. Kilbourne  AM,  McCarthy  JF,  Welsh  D,  Blow  F. 
Recognition of co-occurring medical conditions among 
patients with serious mental illness. J Nerv Ment Dis 
2006;194:598-602.
13. Agha Z, Lofgren RP, VanRuiswyk JV, Layde PM. Are 
patients at Veterans Affairs medical centers sicker? 
A comparative analysis of health status and medical 
resource use. Arch Intern Med 2000;160:3252-7.
14. West SL, Savitz DA, Koch G, Strom BL, Guess HA, 
Hartzema A. Recall accuracy for prescription medica-
tions: self-report compared with database information. 
Am J Epidemiol 1995;142:1103-12.
15. Bradford  VP,  Graham  BP,  Reinert  KG.  Accuracy 
of  self-reported  health  histories:  a  study.  Mil  Med 
1993;158:263-5.
16. Ford ES, Harel Y, Heath G, Cooper RS, Caspersen 
CJ. Test characteristics of self-reported hypertension 
among  the  Hispanic  population:  findings  from  the 
Hispanic Health and Nutrition Examination Survey. 
J Clin Epidemiol 1990;43:159-65.
17. Singh JA, Borowsky SJ, Nugent S, Murdoch M, Zhao 
Y,  Nelson  DB,  et  al.  Health-related  quality  of  life, 
functional  impairment,  and  healthcare  utilization 
by veterans: Veterans’ Quality of Life Study. J Am 
Geriatr Soc 2005;53:108-13.
18. Katz S, Ford AB, Moskowitz RW, Jackson BA, Jaffe 
MW. Studies of illness in the aged: the index of ADL: a 
standard measure of biological and psychological func-
tion. JAMA 1963;185:914-9.
19. Kazis LE, Miller DR, Clark J, Skinner K, Lee A, Rogers 
W,  et  al.  Health-related  quality  of  life  in  patients 
served by the Department of Veterans Affairs: results 
from  the  Veterans  Health  Study.  Arch  Intern  Med 
1998;158:626-32.
20. Kashner TM. Agreement between administrative files 
and written medical records: a case of the Department 
of Veterans Affairs. Med Care 1998;36:1324-36.
21. Landis JR, Koch GG. The measurement of observer 
agreement for categorical data. Biometrics 1977;33:159-
74.
22. Bush TL, Miller SR, Golden AL, Hale WE. Self-report 
and  medical  record  report  agreement  of  selected 
medical conditions in the elderly. Am J Public Health 
1989;79:1554-6.
23. Heliovaara  M,  Aromaa  A,  Klaukka  T,  Knekt  P, 
Joukamaa M, Impivaara O. Reliability and validity of 
interview data on chronic diseases. The Mini-Finland 
Health Survey. J Clin Epidemiol 1993;46:181-91.
24. Paganini-Hill A, Chao A. Accuracy of recall of hip frac-
ture, heart attack, and cancer: a comparison of postal 
survey  data  and  medical  records.  Am  J  Epidemiol 
1993;138:101-6.
25. Klungel OH, de Boer A, Paes AH, Herings RM, Seidell 
JC, Bakker A. Agreement between self-reported anti-
hypertensive  drug  use  and  pharmacy  records  in  a 
population-based  study  in  the  Netherlands.  Pharm 
World Sci 1999;21:217-20.
26. Midthjell K, Holmen J, Bjorndal A, Lund-Larsen G. 
Is questionnaire information valid in the study of a 
chronic disease such as diabetes? The Nord-Trondelag 
Diabetes  Study.  J  Epidemiol  Community  Health 
1992;46:537-42.
27. Tretli S, Lund-Larsen PG, Foss OP. Reliability of ques-
tionnaire information on cardiovascular disease and 
diabetes:  cardiovascular  disease  study  in  Finnmark 
County. J Epidemiol Community Health 1982;36:269-
73.
28. Merkin SS, Cavanaugh K, Longenecker JC, Fink NE, 
Levey AS, Powe NR. Agreement of self-reported comor-
bid conditions with medical and physician reports var-
ied by disease among end-stage renal disease patients. 
J Clin Epidemiol 2007;60:634-42.
29. Martin  LM,  Leff  M,  Calonge  N,  Garrett  C,  Nelson 
DE. Validation of self-reported chronic conditions and 
health services in a managed care population. Am J 
Prev Med 2000;18:215-8.
30. Okura  Y,  Urban  LH,  Mahoney  DW,  Jacobsen  SJ, 
Rodeheffer RJ. Agreement between self-report ques-
tionnaires  and  medical  record  data  was  substantial 
for diabetes, hypertension, myocardial infarction and 
stroke  but  not  for  heart  failure.  J  Clin  Epidemiol 
2004;57:1096-103.VOLUME 6: NO. 4
OCTOBER 2009
  www.cdc.gov/pcd/issues/2009/oct/08_0263.htm • Centers for Disease Control and Prevention  
The opinions expressed by authors contributing to this journal do not necessarily reflect the opinions of the US Department of Health and Human Services, the 
Public Health Service, the Centers for Disease Control and Prevention, or the authors’ affiliated institutions. Use of trade names is for identification only and 
does not imply endorsement by any of the groups named above.
Tables
Table 1. ICD-9 Codes and Medications Used to Determine Disease Diagnoses
Disease ICD-9 Codesa Medicationsb
Chronic obstruc-
tive pulmonary 
disease/asthma
490 (bronchitis not specified as acute or chronic), 49 (chronic 
bronchitis), 492 (emphysema), 493 (asthma), 49 (extrinsic allergic 
alveolitis), 496 (chronic airway obstruction not elsewhere classified)
Albuterol inhaler/MDI, metaproterenol inhaler/MDI, for-
moterol inhaler/MDI, salmeterol inhaler/MDI, beclomethasone 
inhaler/MDI, flunisolide inhaler/MDI, fluticasone inhaler/MDI, 
budesonide inhaler/MDI, ipratropium bromide inhaler/MDI, 
cromolyn sodium inhaler/MDI, bitolterol mesylate aerosol, iso-
etharine aerosol, albuterol aerosol, pirbuterol aerosol, terbuta-
line, terbutaline sulfate, aminophylline, dyphylline, oxtriphylline, 
theophylline, theophylline SR, ephedrine sulfate, montelukast, 
nedocromil sodium, racemic epinephrine
Depression 296.xx (affective psychoses), 300.4x (neurotic depression/dysthy-
mic disorder), 30.x (affective personality disorder), 298 (other 
nonorganic psychosis), 3 (depression disorder not elsewhere 
classified)
Doxepin, clomipramine, amoxapine, nortriptyline, trazodone, 
venlafaxine, amitriptyline, maprotiline, fluvoxamine, isocar-
boxazid, phenelzine, desipramine, tranylcypromine, paroxetine, 
fluoxetine, mirtazapine, nefazodone, trimipramine, imipramine, 
protriptyline, bupropion, sertraline, citalopram, escitalopram
Diabetes mellitus 20 (diabetes mellitus) Metformin, acarbose, insulin, repaglinide, glimepiride, glybu-
ride, chlorpropamide, glipizide, troglitazone, pioglitazone, rosi-
glitazone, tolazamide, tolbutamide, acetohexamide
Heart disease 40 (acute myocardial infarction), 4 (other acute and subacute 
forms of ischemic heart disease), 42 (old myocardial infarction), 
43 (angina pectoris), 44 (other forms of chronic ischemic heart 
disease) 
 
CPT codes: 360-3609 (percutaneous transluminal coronary angio-
plasty), 360-369, 362, 363 (coronary artery bypass grafting)
Isosorbide dinitrate, nitroglycerin, aspirin, enteric-coated  
aspirin
 
Abbreviations: ICD-9, International Classification of Diseases, Ninth Revision; MDI, metered-dose inhaler; SR, sustained release. 
a For heart disease, some codes listed are Current Procedural Terminology (CPT) codes, as indicated. 
b Because some medications were dispensed as brand-name drugs, proprietary names were also included in the search, but only generic names are listed. 
Table 2. Demographic, Clinical, and Health Care Use Characteristics of Veterans With Self-Reported Chronic Diseases 
Characteristic
Chronic Disease [Mean (SD) or %]
COPD/Asthma  
(9,309-10,135)a Depression (10,016-10,754)a
Heart Disease  
(10,761-11,676)a Diabetes (6,469-7,066)a
Age, y 66 (2) 62 (4) 68 () 68 ()
Men 96 9 98 9
Whiteb 96 9 9 94
Married 6  0 66
 
Abbreviations: SD, standard deviation; COPD, chronic obstructive pulmonary disease. 
a Range of number of patients indicates the number of patients for whom survey responses or database information were available. The number varies by the 
question because some questions were skipped. 
b Data on race were available for only 6% of patients. 
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Characteristic
Chronic Disease [Mean (SD) or %]
COPD/Asthma  
(9,309-10,135)a Depression (10,016-10,754)a
Heart Disease  
(10,761-11,676)a Diabetes (6,469-7,066)a
Education
Less than 8th grade 23 8 23 23
Some high school 3  3 3
High school graduate 34 34 3 34
At least some college 29 3 29 29
Employment status
Employed 2 2 24 23
Unemployed 9 28 6 6
Retired  40  
Unknown  6 6 
Current smoker 26 3  8
≥1 inpatient stay/y   8 
≥1 mental health 
visit/y
6 3 3 3
No. of visits/y
Primary care clinic 4 (4) 3 (4) 4 (4) 4 (4)
Specialty medicine 
clinic
2 (4) 2 () 2 () 2 (6)
Surgery clinic 2 (3) 2 (3) 2 (3) 3 (4)
1-year mortality 6  6 6
Multiple site use  3 2 
Any service connection 39 46 39 38
 
Abbreviations: SD, standard deviation; COPD, chronic obstructive pulmonary disease. 
a Range of number of patients indicates the number of patients for whom survey responses or database information were available. The number varies by the 
question because some questions were skipped. 
b Data on race were available for only 6% of patients. 
Table 2. (continued) Demographic, Clinical, and Health Care Use Characteristics of Veterans With Self-Reported Chronic 
Diseases VOLUME 6: NO. 4
OCTOBER 2009
  www.cdc.gov/pcd/issues/2009/oct/08_0263.htm • Centers for Disease Control and Prevention  9
The opinions expressed by authors contributing to this journal do not necessarily reflect the opinions of the US Department of Health and Human Services, the 
Public Health Service, the Centers for Disease Control and Prevention, or the authors’ affiliated institutions. Use of trade names is for identification only and 
does not imply endorsement by any of the groups named above.
Table 3. Accuracy of Administrative Case Definitions Compared With Self-Report of Chronic Diseases 
Chronic Disease
% (95% CI)
ROC Area (95% CI) κ (95% CI) Sensitivity Specificity PPV NPV
COPD/asthma
ICD-9 code 49 (48-49) 94 (93-94) 3 (2-3) 84 (84-84) 0. (0.-0.2) 0.4 (0.4-0.48)
Medication use 29 (28-29) 96 (9-96) 0 (69-0) 9 (9-80) 0.62 (0.62-0.63) 0.30 (0.30-0.3)
Either ICD-9 code or medication 
use
4 (3-4) 90 (90-9) 66 (6-66) 8 (84-8) 0.2 (0.-0.3) 0.46 (0.46-0.4)
Both ICD-9 code and medication 
use
24 (23-24) 99 (99-99) 9 (90-9) 9 (8-9) 0.62 (0.6-0.62) 0.30 (0.30-0.3)
Depression
ICD-9 code 34 (33-34) 9 (9-98) 83 (83-84) 9 (8-9) 0.6 (0.6-0.66) 0.38 (0.3-0.39)
Medication use 38 (38-39) 94 (94-94) 2 (-2) 80 (9-80) 0.66 (0.66-0.6) 0.38 (0.38-0.39)
Either ICD-9 code or medication 
use
4 (46-4) 93 (92-93) 2 (-2) 82 (8-82) 0.0 (0.69-0.0) 0.44 (0.44-0.4)
Both ICD-9 code and medication 
use
2 (2-26) 99 (99-99) 89 (89-89)  (-8) 0.62 (0.6-0.63) 0.3 (0.30-0.32)
Heart disease
ICD-9 code 36 (3-36) 9 (9-9) 86 (86-8)  (4-) 0.66 (0.66-0.6) 0.38 (0.38-0.39)
Medication use 0 (49-0) 89 (89-90) 0 (0-) 8 (-8) 0.0 (0.69-0.0) 0.3 (0.36-0.38)
Either ICD-9 code or medication 
use
9 (9-60) 88 (8-88)  (-2) 8 (80-8) 0.3 (0.3-0.4) 0.49 (0.48-0.0)
Both ICD-9 code and medication 
use
2 (26-2) 99 (98-99) 90 (90-90) 2 (2-3) 0.63 (0.62-0.63) 0.30 (0.30-0.3)
Diabetes
ICD-9 code 6 (-6) 98 (98-98) 9 (9-9) 9 (94-9) 0.8 (0.86-0.88) 0.9 (0.9-0.80)
Medication use 66 (66-6) 00 (00-00) 9 (9-98) 93 (93-93) 0.83 (0.82-0.84) 0. (0.-0.6)
Either ICD-9 code or medication 
use
8 (8-9) 98 (98-98) 9 (9-9) 9 (9-9) 0.88 (0.88-0.89) 0.8 (0.8-0.82)
Both ICD-9 code and medication 
use
64 (63-64) 00 (00-00) 98 (9-98) 92 (92-93) 0.82 (0.8-0.82) 0.3 (0.3-0.4)
 
Abbreviations: CI, confidence interval; PPV, positive predictive value; NPV, negative predictive value; ROC, receiver operating characteristics; COPD, chronic 
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Table 4. Factors Significantly Associated With Overall Discordance Between Self-Report and ICD-9 Code for Each Chronic 
Disease 
Predictor
Odds Ratio (95% Confidence Interval)
COPD/Asthma Depression Heart Disease Diabetes
Age, y
≤50 NS  [Reference]a  [Reference]a  [Reference]a
-6 NS 0.9 (0.8-.0) .9 (.-2.) .4 (.-.8)
>6 NS 0.8 (0.-0.9) 2.9 (2.6-3.3) .9 (.-2.4)
Marital status
Married NS  [Reference]a NS NS
Unmarried NS .3 (.2-.4) NS NS
Education
Less than 8th grade NS NS  [Reference]a NS
Some high school NS NS 0.9 (0.8-.0) NS
High school graduate NS NS 0.9 (0.8-0.9) NS
At least some college NS NS 0.9 (0.8-.0) NS
Race
White NS  [Reference]b  [Reference]c  [Reference]a
Nonwhite NS . (.0-.3) .2 (.-.3) . (.2-.9)
Employment status
Employed NS  [Reference]c NS NS
Unemployed NS .2 (.-.3) NS NS
Retired NS .0 (0.9-.) NS NS
Smoking status
Nonsmoker  [Reference]a NS NS NS
Smoker .6 (.-.8)a NS NS NS
No. of comorbidities
0 NS  [Reference]a  [Reference]a  [Reference]a
 NS .4 (.3-.6) .2 (.-.3) .3 (.0-.)
2 NS .6 (.4-.8) .4 (.3-.6) . (.3-2.)
≥3 NS 2.2 (2.0-2.6) .9 (.-2.) 2. (.-2.)
 
Abbreviations: ICD-9, International Classification of Diseases, Ninth Revision; COPD, chronic obstructive pulmonary disease; NS, not significant; ADL, activities 
of daily living; PCS, physical component summary; MCS, mental component summary. 
a P < .00. 
b P < .0. 
c P < .0.
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Predictor
Odds Ratio (95% Confidence Interval)
COPD/Asthma Depression Heart Disease Diabetes
No. of ADL limitations
0  [Reference]a  [Reference]a NS NS
 .3 (.2-.) 0. (0.-0.8) NS NS
2 .6 (.4-.8) 0. (0.6-0.8) NS NS
≥3 2. (.8-2.4) 0.9 (0.8-.0) NS NS
Prior hospitalizations
0  [Reference]b NS NS  [Reference]b
≥1 . (.0-.2) NS NS 0.8 (0.6-.0)
Medical site use
Multiple site NS  [Reference]c NS NS
Single site NS .2 (.-.4) NS NS
Service connection, %
0 NS  [Reference]a NS  [Reference]c
0-0 NS . (.0-.2) NS . (0.9-.3)
>0 NS .4 (.2-.) NS .4 (.-.)
No. of outpatient visits
Highest tertile  [Reference]b  [Reference]a NS  [Reference]a
Middle tertile .0 (0.9-.) . (.0-.) NS .2 (.0-.4)
Lowest tertile . (.0-.2) .4 (.3-.6) NS 2.2 (.8-2.)
PCS score
Lowest tertile  [Reference]a NS  [Reference]a  [Reference]b
Middle tertile 0.8 (0.8-0.9) NS 0.8 (0.-0.9) 0.9 (0.8-.)
Highest tertile 0.6 (0.-0.6) NS 0.6 (0.-0.6) 0. (0.6-0.9)
MCS score
Lowest tertile  [Reference]a  [Reference]a NS NS
Middle tertile .0 (0.9-.0) 0.4 (0.3-0.4) NS NS
Highest tertile 0.8 (0.-0.9) 0. (0.-0.) NS NS
 
Abbreviations: ICD-9, International Classification of Diseases, Ninth Revision; COPD, chronic obstructive pulmonary disease; NS, not significant; ADL, activities 
of daily living; PCS, physical component summary; MCS, mental component summary. 
a P < .00. 
b P < .0. 
c P < .0.
Table 4. (continued) Factors Significantly Associated With Overall Discordance Between Self-Report and ICD-9 Code for Each 
Chronic Disease 